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Table 1.

Concentration and volume of semsitized errthrocytes suspension for slide HA reaction

Percent of Volume of Anti-serum dilution
: Control
sensitized cells sensitized cells 10 20 40 80 160 320 640

2.0 0.1m! 5 4 4 4 1 — —| —
2.5 3 4 4 4 7 - | ~
2.0 3 4 4 4 1 — — —
1.0* 1 drop(0.05ml) 3 4 4 4 ‘1 - - -
0.5 3 3 4 4 1 - — —

4,3,2 and 1: Degree of hemagglutination reaction.

? : Doubtful, —: Negative, *: Showed the most clear reaction.
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Table 2.

Heol MfER %2 ¥ EHECNY RERE:
fiBEel Add Aikest B\t

Comparison of HA reaction between the tube method and the slide method

Anti-serum dilation
Method Control
10 20 40 80 160 320 640
1 4 4 4 4 1 — — —
2 4 4 4 4 1 — —_ —
Slide 3 4 4 4 4 ? — — —_
4 4 4 4 4 1 — — —
5 4 4 4 4 4 — — —
1 2 2 2 2 2 X X —
2 2 2 2 2 2 X X —
Tube 3 2 2 2 2 2 2 X —
4 2 2 2 2 2 2 X —
5 4 | 4 4 4 2 2 —

X : Not tested.
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Table 3. Effects of temperature and time for the slide HA reaction

Anti-serum dilution
Temperature Time — Control
10 20 40 80 160 320 640

30min. — — —_ — —_ —_ —_
15°C 38min. —_ = — —_ — — — —_
48min.
15°C 53min.
60min.
70min. 4 4
90min. # Difficult to read —
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37°C 48min. —_ - — — — —_ —_ —
53min. 2 ? ? ? - - - -
60min. 3 1 ? ? - - - -
70min. * Difficult to read —
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Due to evapolation.

Table 4. Effect of Hydrogen-Ion concentrations for the slide HA reaction*

Anti-serum dilution

PH values Control
10 20 40 80 160 320 640

4.53 - - - = = = = -

5.6
6.2
6.6
7.0
7.4
8.0
8.3
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*: Sprensen phosphate buffer solution was employed for the test.
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Table 5. Effect of temperature of erythrocytes sensitization for the slide HA reaction

Anti-serum dilution
Temperature Control
10 20 40 80 160 320 640
37°C(Incubator) 4 4 4 4 4 — - —
15°C(Room temperature) 2 2 1 ? —_ — — —
40°C (Refrigerator) 1 1 1 — — —_ [ —
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Table 6. Effect of doses of sensitizing antigen for the slide HA reaction

1.
Anti-Serum dilution
Doses of antigen Control
10 20 40 80 160 320 640

0.5ml 4 3 3 1 ? — - —
1.0m! 4 3 3 2 1 — — —
2.0m! 4 4 4 4 2 — — ~—
3.0m! 4 4 4 4 1 — — —

2.
0.3m! 4 4 ? — — — - —_
3.0ml 4 4 1 — — — — —
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Table 7. Effect of concentration of antigen sensitizing erythrocytes for the slide HA reaction

Added doses of saline Anti-serum dilution Control
; ontro
solution to each culture plate 10 2 40 80 160 320 640
2ml 4 4 3 1 = - — -
4ml 4 4 2 ? — —_ — —_
6m! 4 4 2 ? —_ —_ —_— —
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Table 8. Effect of sensitizing time to erythrocytes for the slide HA reaction
Anti-serum dilution
Sensitizing time Control
10 20 40 80 160 320 640
30min. 35 4 4 4 ? — —— —
1hr. 4 4 4 4 — — —_ —
2hrs. 4 4 4 4 ? —_ —_ —
3hrs. 4 4 4 3 — — — —
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Effect of the tannic acid treatment to erythrocytes for the slide HA reaction

Anti-serum difution
Erythrocytes - - Control
10 20 40 160 320 640
Treated with tannic acid 4 4 1 — — — ’ —
Untreated (control) | 4 4 — - — —
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Table 10. Comparison of HA titers between erythrocytes preserved in the ACD solution and the fresh

erythrocytes*®
v ‘ Time
Erythrocytes { §
| 1 10 20 30 40 50 60 70
Erythrocytes preserved in the ACD solution +80 160 40 40 80 160 80 20
Fresh erythrocytes 80 160 40 40 80 160 80 160

*: The antigen of different lot was used in this experiment.

*: HA titer, §: Beginning of hemolysis.
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Table 11.

Effect of formalin concentration for the treatment of human O type erythrocytes*

Concentration

Preserved for

Diluent Preserved

of formalin
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* : Erythrocytes were treated with formalin in saline or

served at 37°C or 4°C.
#, -+, and +: Degree of hemolysis,
—: Nonhemolysis.
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Table 12. Effect of formalin concentration for the treatment of human O type erythrocytes on antigen

sensitization

1. Test on the formalinized erythrocytes preserved for several days

Anti-serum dilution
Formalin concentration Control
10 20 40 80 160 320 640
0% 4 4 1 - — —_ — -
1% 4 3 2 U — ~
2% 4 -
4% 4 3 1 —_ —_ —_ — —
8% 4 3 2 — —
16% X * X X X X X X X

#: Not tested



2. Test on the formalinized erythrocytes preserved for 2 months

Anti-serum dilution

Formalin concentration

et
o

40

80

Control
160

0%
1%
2%
4%
8%
16%

0%
2%
16%
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I
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16%
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Table 13.
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st 2 3% 8% formalin @2 A AL WAt
3k 16% formalin BE=E A=) 3 Ante] HmEHS K
BERE Yol FREESERmERe] A EHE
£ vhebdi o

Effect of the tannic acid treatment to the formalinized erythrocytes on antigen sensitization

] Anti-serm dilution
Erythrocytes Treatment Control
10 20 40 80 160 320 640
2% - = = = = = —
Formalinized 4% Treated with - - - - - = -
8% Tannic acid — — — — — — — —
16% 4 3 2 —_ — —_ — —
2% —_ = = = = = —
Formalinized 4% Untreated - - - - -
8% ? —_ = = = = —
16% 4 4 4 3 1 — —_ —
Fresh Untreated 3 - - - - - ] -
2 — — J— pa— — — —_—
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“Table 14. Comparison of antigen sensitization activity between erythrocytes preserved in ACD ’solution and
formalinized erythrocytes as compared with fresh erythrocytes

Anti-serm dilution

Erythrocytes
10 20 40

Control
80 160 320 640

Fresh

Preserved in ACD solution

Treated with formalin 2%
16%

?

- v oW W
w | o

A7t slide HA RO o|X= 8@ KE HE
& HEe] B d2e RERE oA 998
2xA A@Efclke IPBSO 2BEE RS Hikk
FMuFR, ACDBRFRMIEKS £@ERe] #Hstel Slide

Table 15.

Effect of diluent for the slide HA reaction

HA KIS fiffete] Hgrelglsul R15004 nx u
o o] LR RAKMEAE AmEke M w=x
FHES) BE b AR ¥ RS wA Zaldd.

! Anti-serum dilution
Diluent Erythrocytes Control
10 20 40 80 160 320 640
Fresh 2 1 — - — —_ — | —
Preserved in ACD solution 2 ? — — —_ — — —
Saline Treated with formalin 4% — — — —_ — . — _
8% | — 9~ — - - - = -
16% 4 4 4 3 9 ? — .
Fresh 2 1 — —_ —_ — — _
Preserved in ACD solution 2 ? — — — — — —
IPBS Treated with formalin 4% ? —_ — — — — — _
8% | 7 — — - - - -
16% | 4 4 4 3 2 - _

=
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W 34 Ay, KEA 2ol pH 6.6 YA 8.3 &



REE & 93] ddald AL diluent 24 ABIKE
EHSLEE A 59 A Ao e AL BRI,
FRMiEk] A HTECFEEZ RBRT J999 EE
trell A 37°C 7t b4 A Fstg® A& tube Kol
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< TR o] YR HES 2RE RELRY 9
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el B8 PTRESERRCl 37°C el A 304 74E 38
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Frinzkel # & tannic acid fE#S &3t = Boyden??
o] tannic adid 2 A=Y 24 BEHEHIT S BEAL
T A+E #HH L% Chen and Meyor®, Stavistsky??,
Boyden and Sorkin®®&zo] HA JREEo] 9ol A9 skimEk
4] tannic acid JRHS] BHRE BEI o] KIES BF
KEFHEZAL FIH fTREEEE % 44 . =
v FHEI WIS Pl B slide HA KA o
formalin BRFR] =& %2 tannic acid JEE7} 59
BRE Bolx dgd AL HHAMT Rkttt
Hol HhEy RAel7] W Eolebz A=

ACD & bl A M-S WRA 235 FiFEsh
of Mt Bl AHSEE Eeldh ol & A&
of Pel #3 HA Kol RS AR O Bkimsk
o] FEHS RBSIAE v W2EAMe KEdigE
Aol wiglerz o HmEmd £44 FIAE £ dE
Figelelz AR wE55x ok, HA KfEd AH8-
e RIS REHS Eol7] st formalin )&
EFLR BEEEY WL el dov i
whibal fERl BRF 9l = 259 Salmonella typhi,
Shigella flexneri @ Salmonella Paratyphi A o] %{3} fi§
% HA RFEPZRA ol AR OBFmER 2 LEmER
o ipfed] #sled Hkslgor e o F BR3E= F
W Pl 3 HAKHEC glldE old H#RE 5
HLE7MeE WRIASG. = R formalin BEEKMmMERY
ZEM AL BB e 29 2o BRE I

formalin REARMES] HTREE Bl JodMe
formalin 2] & ¢o& A=A 4 Add Y= &
# formalin RES] HE AR#st= IEEHE HrEEmER
% e BES HITRERES I W 2@A

A" o] QM R formalin BB A Fhpk
B mRe F— e olxd 8By wEgks e
AL Y @Ed s dad. |9 BE formalin B
Bt 16% DB A Mg drm #AHKBE s
= A %ol vehdda sl oo B FAl e
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Bkl olAE (ERE formalin(8% LIL) BEE
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2 Ztm g AL HEES ozl e Yol oW
T 8=

ARMEREEA AT formalin ] WEE 2=l o
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TS =
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o AFaH A HITHRERS LEES BA NG E A
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RIERHN FH WAL Sie e EgkE
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3. pH6.6 /E 8.3 & XHE 9&F& nlHa o=
o}.
4. FrimERel o 3 HTREFREE 37°C 7} A fale.



5. REFAREY Al TR 105218
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=.
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Studies on the Simplified Hemagglutination Reaction to Pasteurella

multocida and the Stabilization of Erythrocytes
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Kyo-Joon Kim, D.V.M.
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Abstract

Recently Carter(1952) reported the capsule antigens of Pasteurella multocida could be divided into

four serological types A,B,C and D by means of precipitation tests. Subsequently he showed that the

most sensitive for identification of these types involved the use of capsule substance adsorbed by

erythrocytes in hemagglutination test. It may be somewhat difficult to conduct the hemagglutination

test in small laboratory, because relatively large amounts of antisera and erythrocytes of the human



O type are required for the test.

A simple method for.serological typing of P. multocida was the slide agglutination test employed
by Little et al. (1943) and Namioka et al. (1962), but this method is still in controversy.

The author tried adapting Carter’s hemagglutination method to the slide method so called “micro-
method technique”, and studied on the stabilization of erythrocytes for use of slide hemagglutination
to P. multocida although many invesigators reported the stabilization of erythrocytes.

The results obtained are summarized as follows:

1. A simplified method(slide method) for capsule typing of the organism was developed by adapting
Carter’s hemagglutination reaction(tube method). Antibody-containing serum can be diluted ser-
ially on Boerner’s microtest slide with capillary or serological pipetts with a considerable accur-
acy. The slide reaction can be carried out with case on the slide by adding 0. 05ml of antigen-
sensitized erythrocytes suspension diluted to one percent on 0.05ml of serially diluted antibody-
containing sera, and the final result can be read after 60 minutes at the room temperature
15°C).

2, It is difficult to determine superiority of inferiority between the slide method and the tube method
on the pattern of the reaction of hemagglutination.

3. The pH range of 6.6 to 8.3 is optimal for the slide hemagglutination reaction.

4. The antigen-sensitization against erythrocytes at 37°C is optimal for the slide hemagglutination.

5. Both the doses and concentration of antigen do not influence the antigen-adsorbing capacity of
erythrocytes.

6. The reduction of antigen-sensitizing hours does not influence the antigen-adsorbing capacity of
erythrocyte$ even 30 minutes. ’

7. The tannic acid treatment against formalinized and non-formalinized erythrocytes showed no
effect on the reaction of hemagglutination.

8. The erythrocytes preserved at 4°C in the ACD solution do mnot decrease the reactivity on the
reaction of hemagglutination for 60 days, while they begin slight hemolysis 30 days after
preserving. .

9. The stable preparation of erythrocytes can be obtained by treating the cells at 37°C for 20 hours
with from 4 to 8 percent of formalin in saline or buffer. These cells can be preserved at 4°C
for more than 8 months experimented without hemolysis. With low concentration of formalin,
the cells were not sufficiently stabilized resulting in the hemolysis after short period of preserva-
tion at 4°C.

10. The erythrocytes treated with 16 percent of formalin remain constantly or increase the reactivity
for the reaction of hemagglutination. On the contrary, the cells treated with I to 8 percent of
formalin decrease the reactivity.

11, There is no difference between nontreated fresh erythrocytes and the erythrocytes preserved in
the ACD solution on the reactivity against the hemagglutination, and the erythrocytes treated
with 16 percent of formalin showed the reactivity of higher level than that of the above two
kinds of erythrocytes. )

12. There is no difference between the saline and the isotonic buffer solution on the reaction of hemag-

glutination.



